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AUSTRALIA 
Patents Act 1990 



m TOE MATTE* OF Austin** ?atcac 
Application Serial No. 696764 by Human 
Genome Sciencas. Inc. ' 



-and- 



Ladwg raatjtute for Cancer Research 
STATUTO RY pgr-T A p^-TT^v, 

0001 4 Un^ty of Helsinki, Finland, do S o lemnJy ^ sinc=Teiy d(icJare „ ^ 5 
I. JRNTRODUCTIOIV 

to a s "OKA3" ,0 ^ JUly ' 20 ° 2 ' 1 3 *** dCCl ^ d ° n ^»a ftn - ref=rred 

r • p to Human canorae sciences - inc ' rHGs -> ^ - hgs's A _ l 

F--K Ap.Ucanon No. 69676 4 <"*. opposed appIicati o n -, A bnef Sumjnaiy of * e ^ 
» ,rov idc objecrive 5cittndfie ^ that f beneue ^ -n) 
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bet of my taowud,. and belief, facrua, states herein are tnte and opinion statements 
herein represent my objective scientific opinion and analysis. 

* —«n «d perform protein expression experirnents !hat wouId address ^ ^ 

Or' nT l T ° fdM - °" b ^^HG S , partly *. second deciaratiQns 

«kcd « to consent =„ the da,, fe,„ cxprESsion ^ performe£l ^ Dr 

reponed m her second declaration (Wirier "ASK"), filed at the same time « ANH2 aad 

1.4 The purpose of this declaration, hereinafter referred to as "OKA4" is to 
supplement the finding in OKA3 with an additional figure that depicts the resu]ts of ^ feclion 
experiment, for the Australia Patent Office. The results described in this declaration fWher 
remonstrate that the negative results are due to expression and secretion defects in VEQF-2 (as 
taught ,„ the opposed application) rather than variations in sanitation efficiency (as suggested 
wrongly, by various HGS declarants). Also, I hav, attempted to ftarther articulate th* benefit of 
Using two different tranrfection-efgeieney controls (bcta-galactosidase and lueifcrase) in .OKA3 
and again here in 0KA4. 

1 .5 Although the experimental design reported in OJCA3 and the experimental 
deatgn of the present declaration are very similar, toe protocol descriec* below included an extra' 
adjustment m .mmunoprecipitation sample sixes, u, „ ormaIizo f or apparent modesI « pcrimratal 
variation >n transection efficiency or other factors influencing the quantity of recombinant 
protein expression over nme. ( See jaragraphs 4. 1 . 5 J. below.; Other minor changes were . 
made in the experimental protocol of the prese „t declaration (e.g.. tirces of incubation,) due to 
"me conaaainti and do not affect the results of the types of experiments performed and 
described herein. The experiment described herein provide further evidence that cells cannot 
express ^d secrete VEG5-2 as taught in the opposed application. On this point, the resuits w„ s 
the same as the data already printed in OKA1, OKA2, and OKA3. further confirming ,h*, 
these declarations were accurate and wens experimentally sound. 
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H. EXPERIMENTAL PROCEDURE 
A - Ceils and Plaa mids 

2. 1 Results reported in OK.A2 revealed that COS and 393T celt were cquallv 
appropriate cell line, for analysing VEGF-2 protein ocpressioa and secretion. For these 
e^penments, 293T ==11, were grown in DMEM demented wilh 10 % faaJ tovinc 
glutacniiie and penicillin/streptomycin. 

2.2 The polymerase chain reaction (PGR) was employed to construct a cDNA 
fragment that «rres PO aded to ^no acids 70 t0 4J 9 ofpreprD _ VEGF . c Fe, the purpose of 
these expert (directed to infection 9f£ciency Md protcin „ prassion „ 

me P ° ,ntS) ae cDNA fra gm«t encoding acid residues 70 ro 41 9 of prep ro -VEGF-C 

corresponds appropriately with the cDNa encoding the fhll length Sequence of the VEOF-2 
polypeptide described in the opposed application. Nucleotides 559 to IS08 0 f (he VEGF-C ° 
cDNA CKeported -in Document D70, Joukov et . oJ. 1 996, GenBat* acoeasion number X9421 5) 
were PCS. amplified with the primers 5 '-CGCGGATCCATGACTGTACTCTACCCA-3 ' 
containing , BamHI site and 5'-CGCTCTAGATCAAGCGTAGTCTGGGACGTCGTATGG- 
GTACTCGAGGCTCATTTGTGG7CT-3 • containing a Xhol site, HA-ag, a stop codon and a 
Xbal We and cloned into pcDNAl(A^>«ectortfavitrotcn). The resultant vecter was 
designated as VEGF-2CHGS)/pcDNAl. 

2.3 An expression vector was also constructed that contained the fall length 
(419 codon*) VEGF-C science (OKA2 at 3.3.3) for use a, a positive conwi in the expression 
and secretion, analyses. The rwuitant vector was designated as VEGF-C/pcDNA 1 

B- Traasfection and time coarse: 

2.4 A principle criticism alleged by the HGS experts was that ray OKA2 
declaration failed to include transection efficiency data (ANH2 at 1.5; ASA2 at 24). Thus, for 
these experiments, two separate expression vectors, pRI. expressing Renilla Luciferasc 
(Prornega) and pCMV-x-gal jessing bct.-galactosidase un der CMV promoter, were used as 

transaction controls. 

2.5 The other principle criticism of ihc procedures reported ui my OKA2 
declaration Mraa regarding «w lack of time point., in the expression analyse (ANH2 at 1.5; A5A2 
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at 25). To sddr„ s * is conccm , ^ different timc po . Qts wefe 

TVee .W, after m^m chanse , VEOFOWOHJ^DNA,, VHOK-C'pcDNAI ^ ^ ll 

were =°-«ct= d ^ ai£hcr pRt (chrec pIaies ^ each ^ ■ ««W -or 

PCMV.^ (one pbte ^ Mch combination ^ a ^ 

The conditioned media and the cetb u,^ harvested ■>* hour. 4Tb 7 

bme POints . Hthcr ^ enty . four W3 (for . me eJ r h r r 

.«»Ubohe iabe lln? of protein* synth^cd by *, ^ At (he indiraffiri ^ J 3 " 0 

media was ^ 8d and * cc n ^ gatiot , ^ celJs ^ 
-™-d «w« w ith PBS and , yS ed m lx passive lysis bu£fcrfrom ^ DuaI . Lucif£nise 
Assay System (Prome^i). p ' 

C. Bcts-galactoslda.se staining: 

2.(3 The cells were washed rwice with PBS, fixed wfth 0.05% gJutaraJdehyde 
■n PBS far 15 rainutC3 at room Iemperaturei ^ hcd ^ ^ pBs _ md ^ ^ 

-A 2.5 mg/m , ,-Oal C5-br 0m o-4- cl o ro - 3 - ;a dc ly I- B -D- gaIa ct opyTan o S id C ) at 37»C. The beta 
galacrosidase d ata prov-dcd evidence of iransfeci-on efficiency. 

D - Lucifera** assay: 

2-7 The p ro t=i„ concentrations of the cell lysates were deterged by usin- 
tne BCA ftofu, Assay (Pierce). To qu^tiiy e * prcssion of recombinant protein in Craned 
-II., luc,f«„ c acrtvirj, „, lysatc3 waj mcasured ^ Dyai . Luc£ferase Reponer Aisay 
System (Pr OD « S3) wording to the manufactures instructions. The tacifcnwc data provided 
evidence of taction efficiency and recount protein expr e£si o ri efficiency at variou. 
points. 



tee explanation in OKA2 ai 3A.2 
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£- Irnrnuaopreciprtafjon: 

* v Cr - c o Wun0prSCipit3tion were conduced to id^ciiy the prase n=e 

of VEGF-C or VEGF-2 polypeptides in the conditioned me dia from the cell, after the indicated 

incubation times. 

2-9 For wununopuccipitacion. alienors of each conditioned medium wcr- 
supplemented wfch 3SA and Twccn 20 to flM i cooc.ntr.Uon, of 0..% and 0.02%, redely 
T*e different V£GF-2 or VHGF-C peptide were ir^^c^ed ^ pclyclooal^di.- 
raised against a synthetic peptide corresponding to amino acid endues J 04.120 of the VEGF C 
prcprop^pud. (Ancscra 332, reponed in Document DTI . Joukov at l997) at 4 . c ovemight 
Th a5 pepude is present in the «crc«d farm of VEGF-C, and the opposed application ^ ^ t 
it should be present in marur* V3GF-2 as w aJ1 . Thus, antiser* raised agW this peptide should 
recognize VEGF-2 or VEGF-C polypeptides produced by the cells. 

2.10 The immunocomplexss of secreted polypeptides bound to antisera 882 
were precipitated with protein A~Sephar OS c for 2 hours and washed 2 times whh IX bmding 
buffer (0.5V, BSA, 0.02% Twc«20 in PBS) and once with PBS at 4«C. The proteins ^ere 
analyzed by SDS-PAGE in a 12 V, S8 1 under reducing condidons. 
m. EXPERIMENTAL RESULTS AND ANALYSIS 

A. Beta-gahictojidase and tranjfc^tiuu efficiency 

3.1 In order to analyze transection efficiency, the construct* of interest 
(VEGF-2(HGSy P cDNAl, VEGF-C/pcDNAl, or the mock vector) wers cc-transfected into 293T 
cells with a plasmid encoding beta-galactosidasc. Beta-gatacrtosidose is an enzyme that causes 
production of a colorometric product Under the assay condrW used. I„ particular. successful 
transaction with the bcu-galaciosidase plasmid is observable a, a colored colony on a culture ' 
place The presence and percentage of colored cells thai are observable following the 
transaction experiments provides a measurement of relative transaction efficiency for the 
different transections. HGS's declarant, Dr. Power, chose a beta galactose for her 
transaction efficiency control in her ASP2 declaration (See ASP2 at 20 and 24). 

3.2 Ludwig Institute asked ihat [ provide actual data in this declaration for the 
transection efficiency study. Accordingly, I have included photographic results of the beta- 
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galactose string Figure 1B at^hed her=to (see Exhibjt ^ herefo) ^ 
represents photographs of cuhure plate, fbUovnng plating, ^nsfection, and gr^ of ^ CEUiI 
Dark colored "spo*- re p resen£ = 0 ! Q „ io3 fbnr.ed from ceils that succ^Uv 
wrth the beta galactose v raor and chat are therefore expressing bat-gataetarfdo- md appcar 
daric bl Ue under the « says condition, used. White or ct , loriess on ^ olhcr hand ^ ^ 
^preBmg Uk bera-galactosidase, and ara scored „ native with respect to transection 



J.J. 



The photographs in Figure IB reveal thnc each of the transections were 
very successful (numerous dark colored colonic were observed on aiJ of the piatesj, and mat th c 
percentage cf effected cells Were comparable in of the three transition groups (i.e., 
VHGF-2, VBGr-C, and mock). This data is sufficient to conclude that aansfection e£5ciency i a 
nci confounding the results of my comparative expression studies, thus dispelling one of HGS's 
main criticisms of my OKA2 declaration. 

B. Luciferasc and Protein expression 

4. 1 The iuciferase experiment provide a supplemental control for. transfeciion 
efficiency that complements the beta-galactosidase study, and also provide an indication of the 
level of recombinant protein expression m transacted cells. The hiciferua rtud y was 
comparable to the b^a-gaiactosidase study in the sense thai it involved co-teansfecucn of the 
constructs of interest (VEGF-2 or VHGF-C piasmid) with a second construe:, the presence of 
which was measurable by a visualization assay. Because the cc- trans fee ted luciferase plasmid 
encodes an enaryrne that causes production of light waves under the assay conditions that were 
used, the measurements or light units provides an indication that the Eransfections were 
successful.. However, the luciferasc assay differs from the beta-galactostdase assay because it 
quantitatively measures recombinant protein from transfection plates, whereas the beta 
gaiactosidaje assay only measures the number of transfecred versus non-transfected colonies, 
and does not provide a quantitative measurement of the amount of recombinant protein that the 
cells are producing. 

4.2. The VEGF-2(HGS)/pcDNAl,VEGF,c; ? eDNAl, or the mock vector 
were co-transfectcd into 293T ceils with the plasmid encoding the Renilla lucifenue gene u 
described above. At ihr. datapoints selected for the experiment (2d, and 74 hours afzar 
transection) conditioned medium -*as collected to assay for the secretion of VEGF-2 or V£GF- 
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C by me ceils, and „ll lysatcs were also analyzed Co quantify the luciferase activity » eh c cells ar 
the same time points. 

4.3 The results of the luciferase assay are presented „ a bar graph in Figure 
I A (see Exhibit KA-1 hereto), lowing relative %h t units per microgram of protein for each of 
the three rransfectiou group, * cach of ^ dmc pojnts ^ ^ ^ fa & - 

measure of recombinant protein expression, i, pravi de 3 a sccond indication that both the VEGF-2 
and the VEGF-C transections were successful, because ail groups showed luciferase activity flT 
all erne points. The fact that the relative levels of luciferase (In VEOF-2 versus VEGF-C 
cultures) varies somewhat with time reflects the fact that the luci&ras* measurements are 
quantitative for the amount of recombinant, active luciferase protein prune rather than 
quantitative for percenUtge of cells successfully tauftcttd. At aU time points studied, the 
luciferase i„ the VEGF-2 and VHOF-C pUuw were o/the same order of 

magnitude. 

C. Awlyw of VEGF-2 and VEGF-C expression and secretion. 

5- 1 At the cunset, it is my opinian that the differences in luciferase 
mca^rcmcnis between VEGF-2 and VEGF-C plates do not reflect a variable voting 
transection efficiency thai could account for- th e differences in VEGF-2 versus VEGF-C protein 
expression and secretion that I reported in ail three of my previous declarations. I a fect 1 the 
opposite i 3 true. The luciferase data serves ic validate the experimental design. The lucijferase 
measurements were the same order of magnitude at each time point ud indicate success 
transection of cells in both the VEGF-2 and the VEGF-C co-Cransf ecnon experiments. Tha 
luciferase activity abundant and measurable for both the VEGF-2 and VEGF-C co- 
tranflfections, whereas in the immunc-prccipitation experiments, VEGF-2 has always been 
uninsurable, while VEGF-C has always been easily measured. Tfcui, the transection and ceU " 
culturing technique, are al} sound. The -problem" is that the ceils cannot express and terete the 
VEGF-2 encoded by the VEGF-2 cDNA as taught in the opposed application. 

5.2 Even so, for this declaration, I adjusted the immunoprccipi cation 
experiments f or tfm bsnefu o/fhc y ZQF _ 2 ttansfectionSt bascd on the luciferase ^ 
Specifically. I presumed that the luciferase measurement* prc-ided an indication of the ■ 
recombinant protein making capacity of the transected cells. Based on this assumption, the 
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VBGF-C cells were making mQ rc recombinant protein than the VEGF-2 cells in tficsc particular 
transections. To compensate for the apparent difference, I used Iar 3 er volumes of conditioned ' 
media from the VEGF-2 «Us than from the VEOT-C coils for the iznmunopreciptation. The 
volumes selected were as follows: 



Culture 

Period 


V oiumc of CM from cells 
transfected with 

VEGF-2(HCSy P cDNA I 


Volume of CM from 
cells transfected with 
VEGF-C/pcDNAl 


v tjiutue or c„»m. from 
mock traasfecred cells 


24 hours 


690 microliters 


450 micro liters 


1000 microliters 


43 hours 


235 microliters 


125 microliters 


1000 microliters 


74 hours 


265 microliters 


1 30 microliters 


1000 microliters 



5-3 . The relative amounts of conditioned media used wr>re inversely 
proportional to the iucifcrasc measurements. In each instance, more conditioned media from the 
VEGF-2 cells was used than from the VEGF-C cells to compensate for the lower production of 
recombinant (luciferase) protein in these cells. (If the VEGF-2 sella were secreting less protein 
per microliter of conditioned media, the use of larger sample sizes would compensate.) 

5.4 No VEGF-2 protein was defected in the conditioned media from the catls 
transacted with the VEGF-2(HG5>pcDNAl construct at any of the time points tested, over a 
ilme period of 74 hours (Figure 2, Lanes 1, 4 and 7; see Exhibit KA-2 hereto. The only bends 
visible in the VEGF-2 lanes of the gel. are also visible in the "mock" lanes that have no VEGF-2 
construct). In contrast, VEGF-C protein was effectively expressed and secreted by ceils 
transfected with a vector encoding the full length VEGF-C The different forms of VEGF-C ' 
immunoprecipicated from the conditioned medium correspond to partially and fully processed 
forms o f VEGF-C (Figure 2, Lanes 2 T 5 and 3. Sec bands corresponding approximately to the 
30, 21 .5, and 14.3 size markers). These results are in agreement with the results reported in 
OfCAl, OKA2 and OKA3, and provide still further evidence that VEGF-2 as taught in the 
apposed application cannot be expressed and secreted by cells. 
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5.5 As Figure 2 shows, cells do not express and secrete VEGF-2, no matrer 
what time point i, used to cerrninat. the experiment; . Using extra conditioned media from the ' 
VEGF-2 ceils fails tc change the negative result Expression of VEGF-C polypeptides, which 
serves as a positive comrolf was visible at al2 dmc pomls VEGF-C expression '«« 

already vi 5 ibic at 24 hours and was strongly visible at 48 hours and 74 hours. 

5-5 The extra experiments that I ran for OfCAi and this declaration 
demonstrate that all ofHGS's critics of my earlier experiment were raerftW The protc in 
expression and secretion data reported In OICAJ and the present declaration i- ^cntially 
identical, indicating mar transection efficiency, time course, and any other miscellaneous factor, 
casing minor fluctuations in recombinant protein production from one experiment to another do 
not alter the end result. The data reported herein confirms the conclusions of OKA 1, QKAZ and 
OKA3, namely, that cells cannot express and secrete VEGF-2 aS taughr in the opposed 
application. 



IV. CONCLUDING RJEMAiUCS 

6*. 1 The protein expression and secretion studies I report herein were designed 
to address any criticisms made by HGS with regard to experimental design credibility. The 
results demonstrate several key points. First. VEGF-2 as taught in the opposed implication 
cannot be expressed and secreted by cells. The data clearly establishes the failure of VEGF-2 to 
be expressed and accreted at multiple time points ov cr a period of 74 hours (Each of these time 
points w as sufficient to observe expression and secretion of the VEGF-C positive control run 
under the same experimental conditions). Second, transection eScicncy experiments reported 
herein rule out the possibility that absence of expression of VEGF-2 was due to insnf&cieni 
amounts of the VEGF-2 expression vector being introduced into the cells. Even if the minor 
variations in transaction efficiency could contribute to variations in pro mm expression and 
secretion, this phenomenon was accounted tor in the imrnunoprecipitadon experiments reported 
hersin by increasing the volumes of the VEGF-2 conditioned medium chat were need in the 
immimoprccipitarions. Thus, transaction efficiency., expression and secretion time course, and 
all other meaningful variables have all been accounted for in this declaration. This declaration. 
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. a*d my three easier declarations, ail demonstrate that ceil, cannor e*pr= s , aC c« tt 
as taught in the opposed application. 

A.VD 1 MAKE this .clcmn declaration by .ixtue of rhc Statutory Declarations Act ] 959 atl d 
Object to the penalties proved by :hat Act fof ^ making of ^ fa 



^ccia^tions, conscientiously believing the statements 
every particular. 



contained in this declaration to be true i 



DECLARED at . . '."H*^ 9?/^ . ... ^W^^ 
™s /f^\ ^ ° e August, 2002 



Kari Aiitaio 



BEFORE me 



(Signature of Notary Public) 
HANS SEVEUUS 
Notary Puttie 

' i *.08. 2QQ? 
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AUSTRALIA 

Patents Aci 1990 



IN THE MATTER OF Australian Patent 
Application Seriat No. 696764 by Human 
Genome Sciences, Inc. 

-and- 

IN THE MATTER OF Opposition thereto by 
L-udwig Institute for Cancel Research 



THIS IS Exhibit Ka-i 

referred to in rhe Starurory Declaration ' 

of Kari AlitaJo 

made before me 

DATED this H lh Day of August 2002 



(Signarura of Notary Public}-*^ 

wans sevsjus ^ T 

Notary Pufeflc 
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